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Abstract: The development of a new rigid gas permeable contact lens 
material with increased oxygen permeability that incorporates the 
benefits of silicone/acrylate materials, has attracted considerable 
attention in the contact lens field. The addition of fluorine combined with 
silicone/acrylate results is a contact lens material that has the ability to 
resist mucous adhesion and deposit formation, while at the same time 
promote an affinity for tear mucin and soluble proteins. This increases 
the wettability of the contact lens, resulting in improved comfort and 
increased wearing time. In this study eighteen subjects were fit with this 
new rigid gas permeable contact lens, the Boston Equalens. The subjects 
wore two contact lenses, one on each eye, on an extended wear basis for a 
period of 120 days. Thirty-nine percent of the subjects successfully wore 
the contact lenses on c:in extended wear basis for a period of 63 to 120 
days. Another forty-four percent of the subjects completed between 14 to 
56 days of extended wear. There did not appear to be significant changes 
in the refractive error, corneal curvature, nor an increase in subjective 
complaints during extended wear. 
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fluorine, extended wear. 
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Introduction 
Due to the increased demand for flexibility in contact lens wearing 
time, research by both manufacturers and practitioners has led to the 
development of new contact lens materials, contact lens solutions and 
sophisticated contact lens fitting procedures. [1] The greatest advance 
has been seen with the "super permeable" rigid gas permeable contact 
lenses. These new contact lens materials, which were only speculation a 
few years ago, are now being used regularly by practioners on an extended 
wear basis. Their acceptance by patients however, is largely dependent 
upon comfort. Special considerations must be taken into account, as the 
contact lenses need to be designed such that they are thin enough to allow 
adequate oxygen to reach the cornea during extended wear, yet thick 
enough so that the contact lenses do not adhere to the cornea, flex or warp. 
[2] 
In general, extended wear contact lenses induce physiological and 
mechanical stress to the cornea and adjacent ocular tissues. If contact 
lenses fit for extended wear do not provide proper tear exchange and 
metabolic waste removal, hypoxic conditions may occur which can result 
in corneal edema and corneal neovascularization. [3,4] Other conditions 
that may occur with extended wear contact lenses include conjunctival 
infection, epithelial microcysts, giant papillary conjunctivitis, keratitis, 
corneal ulcers and corneal endothelial problems. [5,6,7,8,9] 
Early extended wear contact lenses utilized hydrogel based contact 
lens materials. Because of the many complications observed with these 
contact lenses, other options had to be considered if contact lens wear 
was to continue. [1 0] For example, a reduction in wearing time may be 
considered, such as a change from extended wear to daily wear. Better 
still, in view of the extremely low prevalence of corneal 
neovascularization and corneal endothelial changes [7' 11], a change to a 
rigid gas permeable contact lens may be considered. [12, 13, 14, 15] 
With the advent of the PMMA contact lens materials many contact lens 
wearers, despite the potential dangers to corneal health, persisted to 
sleep in their contact lenses. [16] Generally, if PMMA contact lenses were 
worn successfully on an extended wear basis, it was done so by aphakic 
patients, due to their reduced corneal oxygen demands. [17] Presently, the 
"super permeable" rigid gas permeable contact lenses are most indicated 
for hyperopic/aphakic patients, especially for those who have experienced 
corneal edema with previous contact lens wear. [18] 
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Rigid gas permeable contact lenses offer the advantage of improved 
corneal health by allowing greater amounts of oxygen to reach the cornea 
and surrounding ocular tissues. The latest generation of polymers have Dk 
values greater than those of hydrogel based contact lens materials. [19,20] 
These polymers provide an increase in oxygen supply to the cornea by 
direct transmission through the contact lens and by tear pump action due 
to contact lens movement over the cornea. [21 ,22] Tear pump action also 
allows for the removal of metabolic waste materials that accumulate 
beneath the contact lens. 
The permeability of a gas through a contact lens is dependent upon the 
solubility of the gas and its diffusion coefficient. The high permeability 
of silicone/acrylate polymers is due to the high diffusivity of silicone. 
[23] Increasing silicone content to further increase oxygen permeability 
is done so at the expense of other factors. With increased silicone content 
comes increased protein and mucous adherence, decreased contact lens 
wettability, along with a change in the materials dimensional stability, 
resistance to flexure, and surface interaction with tear components. 
[1 '19,23,24] 
In an attempt to improve upon these limiting factors, a new 
generation of rigid gas permeable contact lens materials were developed 
incorporating a fluorinated monomer with silicone/acrylate chemistry. 
This fluorinated monomer improved contact lens wettability by promoting 
an affinity for tear mucin and soluble proteins. [19] It is hypothesized 
that comfort and deposit resistance are directly due to the length of time 
that the contact lens remains wet with tears. A clean and comfortable 
contact lens is assured only when the lens surface remains wet between 
blinks. Most rigid gas permeable contact lenses wet poorly initially, but 
after the contact lenses: become coated with mucin, wettability increases. 
This occurs in approximately one to two minutes with a fluorinated rigid 
gas permeable contact lens such as the Boston Equalens. [19] 
The advantages of extended wear rigid gas permeable contact lenses 
over their hydrogel based counterparts include improved visual acuity, the 
correction of higher amounts of astigmatism, increased contact lens life, 
improved contact lens stability, easier handling and care requirements, 
minimal physiological complications, along with the ability to custom 
design, polish and modify the contact lenses. [1 ,16,25,26,27,28,29] 
Complications can occur with the use of rigid gas permeable contact 
lenses. Initially, many investigators found that patients had adaptive 
problems which included excessive tearing and blinking, foreign body 
sensation and spectacle blur. [30] 
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Other complications included 3-9 o'clock corneal staining, dellen 
formation, conjunctival injection, corneal distortion, corneal edema and 
striae formation [31 ,32,33], ptosis [34], increased adaptation time, 
contact lens adhesion [35] and refractive changes. [36] 
The best way to .achieve the benefits of contact lens wear without 
complications, would be to fit a contact lens that does not touch the 
cornea, provides no resistance to the passage of oxygen and does not 
involve the use of any chemical polymers. Since such a contact lens does 
not exist, practitioners are placed in a compromised situation even before 
the patient enters their office. With the use of new rigid gas permeable 
contact lens materials [1 ,29,37,38], the hope of achieving an optically 
superior and physiologically compatible extended wear contact lens is 
possible. 
Experimental Design 
This clinical study involved the extended wear use of the Boston 
Equalens, a rigid gas p~rmeable contact lens material, which incorporates 
a fluorinated monomer1 in a silicone/acrylate base. In addition, an 
ultraviolet absorber has been integrated within the polymer matrix to 
minimize potential cataractogenic and toxic retinal effects due to 
exposure to ultraviolet light. This new contact lens material offers high 
oxygen transmissibility as well as excellent wettability characteristics, 
two factors usually not found together in rigid gas permeable contact lens 
materials. 
This study was designed to monitor physiological and refractive 
changes resulting from extended wear use of the Boston Equalens. The 
physical properties of the Boston Equalens are as follows: 
Boston Egualens Properties 
Oxygen Permeability* 
Oxygen Transmissibility 
Index of Refraction 
Specific Gravity 
Hardness (Rockwell R) 
*(cm 2/sec)(ml 0 2/ml x mm Hg) 
6 
71 x 1 o-11 (35°C) 
50.7 X 10-9 (Avg.) 
1.439 
1.18 
1 1 1 
The subject population for this study consisted of eight male and ten 
female subjects. The mean age of the subject population was 24 years, 
with a range of 16 to 52 years of age. Four of the subjects were previous 
hydrogel contact lens wearers, eleven were previous rigid gas permeable 
contact lens wearers, two were previous PMMA contact lens wearers and 
one subject had no previous contact lens experience. The spherical 
refractive error of the subject population ranged from -1.75 to -7.50 
diopters. The refractive cylinder correction of the subject population 
ranged from 0.00 to -2.25 diopters. Twenty-seven eyes had with the rule 
astigmatism, five eyes had against the rule astigmatism and two eyes had 
oblique astigmatism. 
Each subject was given a complete refractive and ocular health 
examination. All subjects were evaluated for the presence of ocular 
disease and any ocular or systemic drug therapy that would contraindicate 
contact lens wear. Each subject was then fit with rigid gas permeable 
contact lenses (Boston ,Equalens), one on each eye. Each subject was 
required to wear the contact lenses on a daily wear basis for at least one 
week prior to beginning extended wear. The contact lenses were then worn 
on an extended wear basis. The time required for adequate adaptation to 
contact lens wear varied among the subjects. The wearing schedule for 
the first week of daily wear was as follows: 
~ 
1 
2 
3 
4 
5 
6 
Wearing Time 
4 to 8 hours 
6 to 10 
8 to 14 
10 to 15 
12 to all waking hours 
all waking hours 
Once 12 to 14 hours of daily wear was established, the subjects were 
started on extended wear. Progress examinations were held on the first 
day of daily wear, the seventh day of daily wear, the first day of extended 
wear, and on days 7, 14, 40, 45, 60, 75 and 90 of extended wear. These 
progress examinations were scheduled during the evenings after a 
minimum of 6 to 8 hours of contact lens wear. 
The contact lens cleaning regimen utilized "Boston Lens" cleaning 
solution, conditioning solution and reconditioning drops. 
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II 
The reconditioning drops were used as needed, before sleeping and upon 
awakening to facilitate the rewetting of the contact lenses. The subjects 
also enzymed the contact lenses weekly with "AIIergan ProFree/GP weekly 
enzymatic cleaner". 
The initial contact lens parameters for the subjects that were previous 
wearers of rigid gas permeable contact lenses were duplicated from their 
most recent contact lenses. The contact lens fits varied for each subject 
according to the selected contact lens overall diameter, but an alignment 
fit or slight apical clearance was maintained. In addition, all contact 
lenses demonstrated adequate movement with blinking. The range of 
overall contact lens diameters was 8.20 mm to 9.50 mm, with the center 
thickness maintained between a range of 0.08 mm to 0.18 mm. Thicker 
contact lenses were used for high amounts of corneal toricity and high 
myopic corrections. The contact lens parameters of the subjects that 
participated in the study are summarized below. 
Contact Lens Parameters 
Overall Diameter (O.A.D.) 
Base Curve (B.C.) 
Center Thickness (C.T.) 
Power 
8.20 - 9.50 mm 
7.15 - 8.25 mm 
0.08- 0.18 mm 
-1.75 to -7.50 diopters 
The contact lens progress examinations involved the evaluation of both 
reiractive and physioiogicai changes. Refractive measurements included 
visual acuity, sphere-cylinder over refraction, lens off refraction, 
pachometry and keratometry. Sphere-cylinder and lens off refractions 
were measured with the Humphery Autorefractor. Changes in corneal 
thicknesses were monitored with pachometry. Keratometry was 
performed within 10 minutes of contact lens removal with the Humphrey 
Autokeratometer. Automated equipment was utilized in order to reduce 
examiner variability. 
Slit lamp biomicroscopy was used to detect and monitor physiological 
changes such as corneal edema, corneal neovascularization, conjunctival 
injection, corneal ulcers, corneal fluorescein staining and contact lens 
adhesion. Subjective symptoms such as discomfort, blur, flare, 
photophobia, itching, burning, tearing, dryness, halos, diplopia and contact 
lens dislocation were also noted. 
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Results 
Eighteen subjects (th)rty-six eyes) were fit with Boston Equalens rigid 
gas permeable contact lenses. Eight of these subjects were males (44%) 
and ten were females (56%). The subjects age ranged from 16 to 52 years, 
with the majority of subjects (66%) in the 21 to 31 year old group. Eleven 
of the subjects (61 %) had previous experience with rigid gas permeable 
contact lens wear, while four subjects (22°/o) were previous soft contact 
lens wearers, two (11 °/o) were PMMA contact lens wearers and one (6o/o) had 
no previous experience with contact lens wear. The study population is 
presented in Table 1. 
The distribution of refractive error of the study population consisted 
of thirty-four (94°/o) compound myopic astigmatic eyes and two (6%) 
simple myopic eyes. The distribution of astigmatic orientation was 75% 
with the rule (27 eyes), 13°/o against the rule (5 eyes), 6% oblique (2 eyes) 
and 6°/o spherical (2 eyes). The distribution of refractive error and 
astigmatic orientation is (.presented in Table 2. 
Pre-fitting corneal toricities ranged from 0.00 diopters (spherical) to 
-3.37 diopters, with 42% (15 eyes) between 0.37 and 0.75 diopters. Final 
corneal toricity differed from the pre-fit corneal toricity by 0.12 diopters 
or less in 44% of the subject eyes (14 eyes), by 0.25 to 0.50 diopters in 
34% of the subject eyes (11 eyes) and by 0.62 to 0.75 diopters in 22% of 
the subject eyes (7 eyes). Final corneal toricity measurements were not 
available for the remaining four eyes. The pre-fit and final corneal 
toricity measurements are presented in Table 3. 
The length of extended wear is presented in Table 4. Nine to sixteen 
weeks of extended wear was achieved in 39% of the subjects (7 subjects), 
five to eight weeks in 11% (2 subjects), two to four weeks in 33% (6 
subjects) and one week or less in 17% (3 subjects). 
Biomicroscopy findings were unremarkable in 43°/o of the subjects 
(Table 5). Mild and/or ,occasional corneal staining was evident in 34o/o of 
the subjects, while 9% of the subjects experienced moderate and/or 
chronic corneal staining. Two subjects experienced contact lens adhesion 
and circulimbal injection was noted in one subject. 
Overall subjective response to extended wear of the Boston Equalens 
was good, as 45°/o of the subjects had no complaints (Table 6). Of the 
subjects with complaints, there were two reports of flare, three reports 
of decreased visual acuity, four reports that the contact lenses were 
uncomfortable to wear and one report of contact lens "crazing". 
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The range of contact lens parameters is presented in Table 7. Overall 
contact lens diameter (O.A.D.) ranged from 8.20 mm to 9.50 mm. The base 
curves (B.C.) ranged from 7.15 mm to 8.25 mm, while the center 
thicknesses (C.T.) ranged from 0.08 mm to 0.18 mm. Contact lens power 
ranged from -1.25 diopters to -7.50 diopters. 
Discussion 
The results obtained in this study indicate that the Boston Equalens is 
a safe and effective rigid gas permeable contact lens material. No major 
contraindications to extended wear use of the Boston Equalens were 
observed. The most common complication involved corneal staining, which 
was reduced through careful contact lens modification procedures, the use 
of reconditioning drops and more careful contact lens handling, cleaning 
and enzyming. 
Generally, the majority of subjects felt that the contact lenses were 
comfortable to wear and did not have many subjective complaints. The 
duration of extended wear varied between the subjects. Possible reasons 
for this variability in extended wear duration include lifestyle, motivation 
towards extended wear, patient compliance with the extended wear 
schedules and subjective comfort during both daily wear and extended 
wear. The ability to verify that a subject was actually wearing the 
contact lenses on an extended wear basis may be a problem encountered in 
studies of this type. 
Contact lens adhesion did not appear to be a significant problem in this 
study. The fitting of a smaller, flatter or thicker contact lens may aid in 
avoiding contact lens adhesion during extended wear. Corneal edema and 
changes in corneal curvature did not appear to be significant problems in 
this study. 
Conclusions 
The Boston Equalens appears to be an ideal material for the extended 
wear of rigid gas permeable contact lenses. Careful patient selection, 
patient compliance with doctor prescribed contact lens care regimens and 
extended wear schedules and an optimal contact lens fitting relationship 
promote successful extended wear use of the Boston Equalens. 
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SEX 
AGE 
TABLE 1 
MALE 
FEMALE 
TOTALS 
(YEARS) 
16-20 
21-30 
31-40 
41-50 
~l-6Q 
TOTALS 
STUDY POPULATION 
SUBJECTS 
# % 
8 44 
10 56 
18 100 
SUBJECTS 
# % 
3 16 
12 66 
1 6 
1 6 
l 2 
18 100 
PREVIOUS CONTACT LENS EXPERIENCE 
EXPERIENCE SUBJECTS 
# % 
NONE 1 6 
RIGID GAS PERMEABLE 11 61 
PMMA 2 11 
HYDROGEL 4 22 
TOTALS 18 100 
TABLE 2 REFRACTIVE CHARACTERISTICS 
REFRACTIVE ERROR EYES 
# % 
SIMPLE MYOPE 2 6 
MYOPIC ASTI~MAT 34 94 
TOTALS 36 100 
ASTIGMATIC ORIENTATION EYES 
# % 
SPHERICAL 2 6 
WITH THE RULE 27 75 
AGAINST THE RULE 5 13 
oaLIQUE 2 6 
TOTALS 36 100 
TABLE 3 CORNEAL TORICITY (DIOPTERS) 
CORNEAL TORICITY 
0.00 - 0.25 
0.37 - 0.75 
0.87 - 1.25 
1.37 - 2.00 
2.12 3.37 
TOTALS 
CORNEAL TORICITY CHANGES 
0.00 - 0.12 
0.25 - 0.50 
0.62 - 0.75 
TOTALS 
EYES 
It % 
4 11 
15 42 
8 22 
5 14 
4 11 
36 100 
DURING COURSE OF STUDY 
EYES 
# % 
14 44 
11 34 
7 22 
32 100 
Note: Final ophthalmometer readings were not taken on four eyes. 
TABLE 4 EXTENDED WEAR LENGTH (WEEKS) 
EXTENDED WEAR SUBJECTS 
# % 
0 - 1 3 17 
2 - 4 6 33 
5 - 8 2 11 
9 - 16 7 39 
TOTALS 18 100 
TABLE 5 BIOMICROSCOPY FINDINGS 
FINDINGS 
UNREMARKABLE 
MILD CONJ. STAINING 
CHRONIC CONJ. STAINING 
CIRCUMLIMBAL INJECTION 
LENS ADHESION 
TOTALS 
SUBJECTS 
# % 
9 43 
7 34 
2 9 
1 5 
2 9 
21 100 
Note: Some subjects had more than one remarkable finding. 
' . 
TABLE 6 SUBJECTIVE RESPONSE 
RESPONSE 
NO COMPLAINTS 
FLARE 
DECREASED VA 
LENS CRAZING 
POOR COMFORT 
TOTALS 
SUBJECTS 
# % 
8 45 
2 11 
3 17 
1 5 
4 22 
18 100 
TABLE 7 LENS PARAMETERS 
OVERALL DIAMETER 
BASE CURVE 
CENTER THICKNESS 
POWER 
8.20 - 9.50 mm 
7.15 - 8.25 mm 
0.08 - 0.18 mm 
-1.25 - -7.50 Diopters 
TABLE 8 AGE, REFRACTIVE ERROR AND EXTENDED WEAR DURATION 
SUBJECT AGE REFRACTIVE ERROR EW LENGTH NOTES 
01 16 OD -3.25 -.25 X 180 1 MONTH FLARE 
OS -3.25 -.50 X 005 UNREMARKABLE 
02 24 OD -5.00 -.50 X 180 1 WEEK 3-9 STAINING 
OS -4.00 -.2S X 015 CIRCUM. INJ. 
03 52 OD -2.25 -.50 X 007 3 MONTHS UNREMARKABLE 
OS -2.75 -.so X 021 
04 23 OD -6.SO sph. 3 MONTHS OCCASIONAL 
OS -6.7S -.2S X 170 3-9 STAINING 
05 20 OD -3.00 -1.50 X 005 1 MONTH HYPEREMIA 
OS -2.50 -2.25 X 175 3-9 STAINING 
06 2S OD -s.oo -1.25 X 015 10 WEEKS UNREMARKABLE 
OS -S.25 -.75 X 165 FLARE 
07 22 OD -2.25 -.25 X 090 NONE UNREMARKABLE 
OS -2.50 -.2S X 180 LENS WARPAGE 
08 28 OD -3.00 -.so X 107 3 WEEKS UNREMARKABLE 
OS -3.25 -.75 X 045 
09 24 OD -2.7S -.75 X 165 3 MONTHS UNREMARKABLE 
OS -1.75 -.75 X 175 
10 25 OD -4.25 -.25 X 028 2 MONTHS MINIMAL 
OS -4.25 -.25 X 174 3-9 STAINING 
11 44 OD -6.50 -.50 X 040 3 MONTHS UNREMARKABLE 
OS -7.00 -.7S X oos 
12 \,22 OD -7.SO -1.75 X 01S 2 MONTHS LENS DEPOSITS 
OS -7.00 -2.2S X 180 LENS WARPAGE 
13 22 OD -4.00 -1.00 X 011 1 WEEK 3-9 STAINING ,. 
OS -3.25 -.50 X 011 
14 31 OD -4.7S sph. 1 WEEK MILD 
OS -3.50 -.2S X 115 HYPEREMIA 
15 20 OD -6.00 -1.00 X 175 1 MONTH MILD 
OS -4.50 -.75 X 180 3-9 STAINING 
16 25 OD -2.50 -.75 X 180 10 WEEKS LENS WARPAGE 
OS -3.25 -.75 X 180 3-9 STAINING 
17 22 OD -4.50 -1.25 X 080 1 MONTH MILD 
OS -s.oo -.75 X 095 3-9 STAINING 
18 23 OD -5.00 -.25 X 180 2 MONTHS UNREMARKABLE 
OS -5.50 -.50 X 165 LENS CRAZING 
TABLE 9 PACHOMETRY (mm) 
OD OS 
No. Day ~ Range kiL.. Mean Range ~ 
01 Initial .534 .014 .014 .532 .021 .025 
Pre-night .510 .032 .031 .532 .028 .027 
Post-night .547 .022 .021 .559 .014 .016 
1 wk. EW .547 .014 .016 .540 .022 .021 
1 mo. EW .555 .015 .019 .549 .021 .021 
02 Initial .507 .016 .017 .497 .023 .024 
Pre-night .557 .025 .025 .540 .035 .040 
Post - night .555 .030 .031 .543 .038 .034 
1 wk. EW .554 .037 .036 .534 .027 .031 
1 mo. DW .572 .035 .041 .597 .034 .039 
2 mo. DW .574 .047 .048 .555 .043 .044 
03 Initial .517 .030 .033 .560 .054 .049 
1 wk. EW .527 .029 .033 .516 .038 .044 
2 wk. EW .478 .024 .026 .501 .052 .045 
1 mo. EW .563 .041 .050 .556 .044 .048 
2 mo. EW .649 .027 .032 .674 .030 .029 
3 mo. EW .577 .044 .047 .617 .028 .033 
04 Initial .510 .017 .021 .529 .020 .026 
Pre-night .510 .022 .025 .512 .034 .037 
Post-night .527 .017 .018 .493 .021 .022 
1 wk. EW .498 .026 .030 .500 .024 .027 
1 mo. EW .498 .021 .025 .477 .015 .018 
3 mo. EW .475 .030 .030 .470 .022 .024 
05 Initial .525 .024 .029 . 514 .012 .013 
2 mo. DW .521 .036 .043 .534 .020 .023 
Pre-night .524 .021 .022 .555 .023 .022 
Post-night .538 .030 .032 .532 .030 .032 
1 wk. EW .558 .040 .049 .552 .041 .044 
1 mo. EW .539 .048 .045 .561 .038 .047 
06 Initial .519 .017 .022 .512 .012 .015 
8 wk. DW .544 .018 .021 .521 .020 .021 
10 wk DW .533 .023 .027 .530 .032 .037 
07 Initial .542 .025 .027 .552 .030 .029 
Dispense .555 .028 .029 .555 .029 .026 
Final .555 .028 .029 .555 .029 .028 
TABLE 9 PACHOMETRY (mm) cont. 
OD OS 
~ Day Mean Range S.D. Mean Range S.D. .., _______ 
08 Initial .460 .022 .030 .492 .028 .034 
Pre-night .518 .035 .037 .557 .023 .030 
Post-night .535 .035 .042 .561 .021 .029 
1 wk. EW .457 .020 .021 .475 .026 .028 
3 wk. EW .529 .026 .031 .512 .023 .029 
3 mo. DW .629 .046 .048 .626 .032 .038 
09 Initial .513 .010 .010 .537 .020 .022 
Pre-night .513 .016 .017 .521 .018 .020 
Post-night .534 .026 .028 .552 .019 .023 
1 wk. EW .501 .026 .026 .529 .014 .013 
1 mo. EW .490 .017 .017 .517 .022 .025 
2 mo. EW .486 .021 .023 .501 .023 .024 
3 mo. EW .484 .027 .034 .507 .027 .028 
10 Initial .505 .040 .047 .549 .036 .047 
3 wk. DW .476 .012 .015 .474 .029 .033 
Pre-night .559 .044 .048 .554 .041 .048 
Post-night .549 .030 .030 .579 .028 .033 
1 wk. EW .498 .034 .045 .551 .035 .034 
1 mo. EW .549 .030 .037 .556 .036 .037 
2 mo. EW .470 .031 .042 .500 .034 .045 
11 Initial .532 .042 .055 .532 .019 .023 
Pre-night .529 .038 .049 .466 .028 .036 
Post-night .471 .028 .033 .509 .037 .450 
1 wk. EW .541 .038 .049 .499 .043 .043 
2 wk. EW .452 .038 .045 .497 .040 .048 
1 mo. EW .486 .025 .029 .521 .024 .033 
2 mo> EW .473 .040 .047 .497 .034 .044 
3 mo. EW .557 .033 .037 .558 .012 .016 
' .. 
12 Initial .582 .031 .038 .571 .035 .048 
Pre-night .527 .043 .048 
Post-night .536 .037 .046 .535 .031 .033 
1 wk. EW .489 .025 .028 .503 .035 .039 
1 mo. EW .617 .043 .046 .621 .024 .030 
2 mo. EW .611 .045 .047 .594 .027 .028 
13 Initial .399 .019 .022 .440 .028 .035 
Pre-night • 596 .031 .034 .549 .014 .014 
Post-night .503 .032 .038 .522 .047 .047 
2 wk. DW .506 .037 .042 .497 .034 .042 
8 wk. DW .472 .030 .033 .559 .034 .040 
10 wk DW .513 .038 .040 .524 .047 .058 
TABLE 9 PACHOMETRY (mm) cont. 
OD OS 
No. Day Mean Range .§...JL_ Mean Range S.D. 
14 Initial .510 .016 .020 .503 .014 .017 
Pre-night .559 .042 . • 037 .534 .032 .036 
Post-night .558 .034 .032 .568 .031 .032 
1 wk. EW .628 .034 .039 . 562 .036 .039 
7 wk. DW .557 .029 .039 .550 .029 .032 
11 wk DW .495 .027 .028 .470 .027 .029 
15 Initial .442 .022 .022 .441 .023 .026 
Pre-night .473 .034 .035 .477 .030 .031 
Post-night .464 .017 .018 .475 .017 .018 
1 wk. EW .450 .020 .020 .450 .021 .022 
1 mo. EW .445 .030 .035 .460 .035 .037 
16 Initial .504 .013 .017 .524 .034 .033 
Pre-night .561 .033 .037 .558 .034 .037 
Post-night .518 .036 .039 .554 .031 .032 
1 wk. EW .525 .014 .016 .510 .020 .024 
1 mo. EW .516 .026 .026 .513 .022 .024 
10 wk EW .544 .027 .030 .529 .021 .024 
17 Initial .585 .027 .035 .550 .035 .035 
Pre-night .536 .020 .024 .514 .023 .026 
Post-night .559 .027 .030 .560 .025 .028 
1 wk. EW .554 .036 .038 .524 .032 .041 
2 wk. EW .546 .021 .021 .532 .017 .017 
2 mo. EW .550 .029 .03i .540 .021 .022 
18 Initial .504 .031 .032 .501 .028 .028 
Dispe'nse .509 .017 .018 .512 .017 .019 
Pre-night .515 .021 .021 .517 .017 .021 
Post-n i 'ght .548 .028 .028 .525 .029 .030 
1 wk. EW .520 .027 .028 .525 .032 .032 
1 mo. EW .512 .014 .015 .509 .015 .015 
Draft Proposal 
I. Project Title: 
A Clinical Evaluation of Extended Wear (Overnight) Use of the 
Boston Equalens. 
II. Abstract: 
In recent years significant research interest has been directed 
toward the use of rigid gas permeable (RGP) contact lenses for 
extended wear (overnight) use. Several investigators have achieved 
favorable results using these lenses since they possess a high oxygen 
transmissibility (Dk/L) and have demonstrated favorable corneal 
interactions. 
A promising new material for rigid contact lenses is fluorocarbon. 
This proposed study will attempt to fit approximately 20 subjects with 
fluorocarbon silicone/acrylate contact lenses. The subjects will wear 
two contact lenses, one on each eye on an extended wear basis. 
Periodic examinations will attempt to monitor the visual status of the 
subjects. 
Ill. Location of Project: 
The entire project will be conducted at the Pacific University 
College of Optometry located at Pacific Avenue in Forest Grove, 
Oregon. 
IV. Project Overview: 
The proposed project will involve approximately 20 subjects. The 
selection of the subjects will be based on their visual status as well 
as their motivation expressed toward the project. 
Examination of the subjects will consist of 1) an initial full visual 
examination, 2) a contact lens fitting examination, 3) a contact lens 
dispensing session and 4) follow-up examinations. Approximately 8 to 
1 0 follow-up examinations will be conducted on each subject to 
monitor and evaluate their visual and ocular status. 
The subjects will adhere to a prescribed contact lens wearing 
schedule and a contact lens care regimen. Data collected during each 
examination will be documented and shall include visual acuity, 
refraction, corneal curvature, corneal thickness, and contact lens fit. 
Careful observation utilizing the biomicroscope will be conducted to 
detect any possible eye injury or complication due to contact lens 
wear. All detected injuries or complications will be documented and 
treated in accordance with standard optometric procedures. 
The proposed study is scheduled from October 1, 1986 to April 1, 
1986. This will allow at least 6 months of contact lens wear. At the 
end of the project each subject will receive the contact lenses which 
they have been wearing as compensation. The identity of the subjects 
will be held in the strictest confidence. The adviser for the project 
will be Dr. James E. Peterson. 
V. Risks: 
1 . The major risk to the subjects will be adverse corneal reactions 
through the wear of the contact lenses or to the solutions used in 
conjunction with the lenses. Possible corneal reactions include, but 
are not limited to abrasions, thickness changes (swelling), dry eyes, 
allergic reactions and the growth of blood vessels into the cornea. 
These reactions may in the worst possible scenario lead to the loss of 
the affected eye. 
2. Injury to the eyes during the visual examination may occur. 
3. Changes in visual acuity, refractive error, corneal shape and 
corneal thickness may occur with the wear of the contact lenses. 
VI. Procedures to Avoid Risks: 
1. Through careful examination and supervision of each subject 
complications to the eyes will be identified and remediated in 
accordance with standard optometric procedures. 
2. The instrumentation to be used in the examination and fitting of 
each subject are used in standard contact lens procedures and are 
deemed safe and reliable. 
3. The intent of this proposed study is to document changes in 
visual acuity, refractive error, corneal shape and corneal thickness due 
to the wearing of the contact lenses. It is expected that the use of 
these contact lenses will not lead to the degradation of any of these 
parameters. 
VII. Sample of Informed Consent Form: 
(see attached form) 
VIII. Dates of Project: 
October 1, 1986 - April 1, 1986. 
Date of proposal submission - October 1,1986. 
PATIENT CONSENT FORM 
1. Pacific University College of Optometry 
A. PROJECT TITLE: 
A Clinical Evaluation of Extended Wear Use of the Boston Equalens 
B. PRINCIPAL INVESTIGATORS: 
(Pacific University College of Optometry) 
Bill Borak !644-0268 
Powell Carpenter 359-5375 
Jon Sakuda 357-3167 
Kent Yount 359-5375 
C. ADVISER: 
James E. Peterson, O.D. (503) 357-6151, ext. 2314 
D. LOCATION: 
Pacific University College of Optometry, Forest Grove, Oregon 
E. DATE: 
October 1 , 1986 - April 1 , 1987 
2. PROJECT DESCRIPTidN: 
This project will examine the effects of extended wear gas 
permeable rigid lenses. Each patient will wear two lenses, one on each 
eye, on an extended wear basis. Each patient will follow the wearing 
schedule and cleaning regimen prescribed by the experimenters. 
Periodic visits are required after the lenses are dispensed so that any 
visual and corneal changes can be monitored. 
3. DESCRIPTION OF RISKS: 
This is a clinical study examining extended wear use of the Boston 
Equalens. The material to be used in these lenses has been submitted 
to the FDA for approval for daily wear use. There are risks involved. 
With extended wear soft contact lenses, damage to the eye has been 
documented. These injuries can include: corneal ulcers, abrasions, 
corneal thickness changes, and new blood vessel growth into the 
cornea. In the worst possible case these injuries could lead to the loss 
of an eye. 
Your close cooperation, observation, and adherence to the wearing 
and cleaning schedules which are prescribed for you are vital to the 
health of your eyes and to the success of the contact lens fit. 
4. DESCRIPTION OF BENEFITS: 
This study will increase our knowledge about the effects of gas 
permeable rigid lenses for daily and extended wear use. All patients 
who begin the project will be required to place a $50.00 deposit, which 
will be returned at the end of the project. As compensation each 
patient will receive one pair of Boston Equalens contact lenses that 
they have been wearing during the course of the project. 
5. COMPENSATION AND MEDICAL CARE: 
All reasonable care will be taken to prevent injury. However, if you 
are injured during this experiment, it is possible that you will not 
receive compensation or medical care from Pacific University, the 
experimenters or any other organization associated with the project. 
6. ALTERNATIVE ADVANTAGES TO SUBJECTS: 
Close supervision of subjects during this project will educate them 
about their visual system and the use of contact lenses. Daily wear 
rigid contact lenses, soft contact lenses or spectacles may be more 
advantageous to you. 
7. OFFER TO ANSWER ANY INQUIRIES: 
The investigators will be happy to answer any questions that you 
may have at any time during the course of the study. If you are not 
satisfied with any answers you have received, please call Dr. A.R. 
Reinke at (503) 357-6151 ext. 2276. 
8. FREEDOM TO WITHDRAW: 
You are free to withdraw your consent and to discontinue 
participation in this project at any time, however your deposit will be 
forfeited. I have read apd understand all of the above. I am 18 years 
of age or older. ·w 
Name (print) ____________ Date _______ _ 
Signed _______________________ _ 
Address ________________________ __ 
City _________ State~- _ Zip _____ Phone ______ _ 
Name and address of a relative not living with you who will always know 
your whereabouts. 
EOUALENS PROJECT- Patjent Summary 
Patient Name----------- Date I I 
Address Phone 
-----
------------- Intern ____ _ 
A. Initial Examination (date I I ) 
1. Habitual Acuity 
00: I 
OS: I 
OU I 
2. Manifest Refraction 
OD: 
--------
OS: 
--------
3. Over Refraction (if previous CL wearer) 
00: ' I 
OS: I 
4. Contact Lens Parameters 
I 
I 
BC OAD ICRIICW PCRIPCW Power CT Material & Color 
OD I I 
OS I I 
5. Keratometry 6. 
OD: @_ , @_ 
OS: @_ , @_ 
7. SLE & Fluorescein Pattern 
OD: OS: 
B. Contact Lens Parameters (Ordered & Verified} 
Material - Boston EquaLens 
Pachymetry 
OD: 
OS: 
BC OAD ICR/ICW PCRIPCW Power CT 
OD: I I 
OS: I I 
Lens Modification Notes 
OD: 
-----------------
OS: 
----------------
C. Final Examination (date I I ) 
1. Visual Acuity 00: I OS: I OU: I 
2. Wearing Time- Habitual: ___ Maximal: __ _ 
3. Subjective Comments:--------------
4. Over Refraction 5. Lens Off Refraction 
00: I 00: I 
OS: I OS: I 
6. Keratometry 7. Pachymetry 
00: @ __ , @_ 00: 
OS: @_, @_ OS: 
8. SLE & Fluorescein Pattern 
00: OS: 
9. Lens Modification Notes 
00: OS: 
-------------
1 0. Additional Comments 
\ 
PACIFIC UNIVERSITY INSTITUTIONAL REVIEW BOARD 
PROJECT DISPOSITION FORM 
PR~ECT TITLE: A Clinical Evaluation of Extended Wear Overnight Use of the Boston Equalens 
PRINCIPA1.1HVEITIGATOR(S): :Jjn Sprok. powell Caroenter. Jon Sakuda and Kent Yount 
FACULTY IUPERVISOR(St: Dr. James E. Peterson 
The IRB .met on 10-21-86 ....t INdt the following dec:ltion nptding this project. 
by phone 
1. APPROVAL (I] 
This project Ia approwtd biNd on 1hl mmrWa furnlahtd by the princip.l tnwestiptOrls). Copies of ... lnfonntd 
eon.nt Mid/011 Model Rei .... InUit be twtalntd by ..,. . principel lnvestig~tor(a) end upon GOmpletion of the pro-
)lct cWiY....S to the OiriCtiOII of R....-ch tor ....,... ..... tioAtt. Fallurt to deliver U.. ......_ et the compl• 
don of the project lnl'f auae per...r ...., Hlbllicy for the principal imatigetor(a). Atay occu,._ of &njury 
(physical, PfYchologk:el, ~) to • IUbjeGt Of lilY lltnlficent Clhlnge in r1uarch desiiJ'I must be repora.d to the 
Chelrpenon of the IRB lmmlcliably. 
2. APPROVAL WITH MODIFICATIONS REQUIRED D 
' The ........ GDnC1Pt of this project II ecceptllble • .. Mlpporting IIIWitWWI. The IRB requests the following 
modifications be .... and nwiewed with the Chlirpenon of the IRB. . H rnod1ficationl are ecceptabie, (a)ha 
will sign and diiU in the apece immediately below. 1M project is then approwld and subJ-:t tO the conditions 
atmd unckr item 1abovt. (Human ~bjectJ may not bt und until the Chalrpenon ligna below.) 
10./rpfton, /RBI 
3. DIIAPPROVED o· 
a-..e-ot tM-.....or. lllt8d below, the IRB CMnOt epprowe- the Ute of hu~ 111bjecb in this PfOttc:t. The 
principel lmr•tigltorla) may correct the pn»bbema and resubmit the project to the IRB or mey requllt.10 appe.r 
in penon It en IRB lhNtinl to expWn the PfOiect 1n0n fully. 
References 
1. Lebow, K.A., Clinical evaluation of the Boston Equalens for cosmetic 
extended wear. Contact Lens Spectrum, Aug 1987; 2(8): 47-52 
2. Herskowitz, Ron, edited by Schwartz, C. Lens Design Key to RGP Fitting 
Success. Contact Lens Forum, June 1987; 12(6): 32-42 
3. Barr, J.T. Contact Lens Pocket Guide Allergan Optical, 1987 
4. Holden, B.A., Mertz, G.W., McNally, J.J. Corneal swelling response to 
contact lenses worn under extended wear conditions. Invest Ophthalmol 
Vis Sci, 1984; 24: 218~26 
5. Bradley, W., Schoessler, J. Corneal response to thick and thin 
hydrophilic lenses. Am J Optm Phys Opt, July 1979; 56(7): 414-421 
6. Holden, B. Fitting, Cleaning, Modifying RGP Lenses and Dealing with 
Complications. Contact Lens Forum, June 1987; 12(6): 22 
7. Sposato, P., Excerpts from the 1987 CLAO meeting. Contact Lens 
Spectrum, April 1987; 2(4): 33-39 
8. Rengstdoff, R.H., Nilsson, K.T. Long term effects of EW lenses: changes 
in refraction, corneal curvature, and visual acuity. Am J Optom Phys Opt, 
Jan 1985; 62(1): 66-68 
9. Mondino, B. J., Brawman-Minzer, 0., Booth, W.A. Immunological 
complications of soft contact lenses. J Am Optom Assoc, 1987; 58(1 0): 
832-35 
10. Holden, B.A., Sweeney, D.F., Vannas, A, et al. Effects of long term 
extended contact lens wear on the cornea. Invest Ophthalmol Vis Sci, 
1985; 26: 1489-1501 
11. Efron, N. Vascular response of the cornea to contact lens wear. J Am 
Optom Assoc. 1987; 58(1 0): 836-46 
12. Lemp, M.A., Gold, J.B. The effects of extended wear hydrophilic 
contact lenses on the human corneal epithelium. Am J Ophthalmol, 
March 15, 1986; 101(3): 274-76 
13. Weissman, B.A., et. al. Corneal ulcers associated with EW soft contact 
lenses. Am J Ophthalmol, 1984; 97: 476 
14. Binder, P. Complications associated with extended wear of soft 
contact lenses. Ophthalmol, June 1979; 86(6): 1093-1101 
15. Wallace, W. Soft contact lens associated infectious corneal ulcer. 
Inter Eyecare, Mar 1986; 2(3): 171-172 
16. Mobley, C.L. RGP Lenses for EW: Fitting for Flexibility. Contact Lens 
Forum, March 1987; 12(3): 57-59 
17. Welsh, R.C. Continuous use of tiny hard corneal lenses for aphakia 
(200 cases). Ophthalmol, 1973; 5: 1003-1004 
18. Bennett, E.S. Fitting, Cleaning, Modifying RGP Lenses and Dealing with 
Complications. Contact Lens Forum, June 1987; 12(6): 22 
19. Orsborn, G.N., Andrasko, G.J., Barr, J.T. RGP lenses: daily wear vs. 
extended wear. Contact Lens Spectrum, 1986; 1 (4): 32 
20. Feldman, G., Yamane, S.J., Herskowitz, R. Fluorinated materials and 
the Boston Equalens. Contact Lens Forum, June 1987; 12(6): 57-59 
21. Fatt, 1., Hill, R.M. Oxygen tension under a contact lens during blinking: 
a comparison of theory and experimental observation. Am J Optom, 1970; 
47(1): 50-55 
22. Fatt, 1., Lin, D. Oxygen tension under a soft or hard gas-permeable 
contact lens in the presence of tear pumping. Am J Optom Physiol Opt, 
1976; 53(4): 104-111 
23. Hom, M.M., Hoffman W.C. An inside look at the super permeables. 
Contact Lens Spectrum, April 1987; 2(4): 41-42. 
24. Mobley, C.L. Fitting, Cleaning, Modifying RGP Lenses and Dealing with 
Complications. Contact Lens Forum, June 1987; 12(6): 22 
25. Bennett, E. Hydrogel vs rigid gas-permeable lenses for extended wear: 
Criteria and differences. , AJOA, July 1986; 57(7): 500-501 
26. Andrasko, G.J., Bennett, E.S. The rigid silicone/acrylates' revival. 
Contact Lens Forum, May 1985; 1 0(5): 55-63 
27. Schwartz, C.A. The new super permeables. Contact Lens Forum, April 
1986; 11 (4): 26-31 
28. Molinari, J.F., Boggess, E.A., Caplan, L. Clinical evaluation of the 
Boston IV custom toric contact lenses. J Am Optom Assoc, 1987; 58: 
888-91 
29. Bennett, E., Ghormley, R. Rigid extended wear an overview. lnt Cont 
Lens Clin, 1987; 14(8): 319 
30. Key, J. RGP Lenses, Complications; Topics of CL meetings. Contact 
Lens Forum, Oct 1987; 12(1 0): 60 
31. Andrasko, G.J. Commonly asked questions concerning hard gas 
permeable EW Lenses. Contact Lens Spectrum, June 1987; 2(6): 30-32 
32. Mortelliti, T. RGP Lenses, Complications; Topics of CL meetings. 
Contact Lens Forum, Oct 1987; 12(1 0): 60 
33. Schneider, C. An overview of RGP extended wear. Contax, May 1987; 
p. 10 
34. Fonn, D., Holden, B.A. Extended wear of hard gas permeable contact 
lenses can induce ptosis. CLAO, April 1986; 12(2): 93-94 
35. Ghormley, R., edited by Schwartz, C. Lens Design Key to RGP Fitting 
Success. Contact Lens Forum, June 1987; 12(6): 32-42 
36. Ames, K., edited by Schwartz, C. Lens Design Key to RGP Fitting 
Success. Contact Lens Forum, June 1987; 12(6): 32-42 
37. Poise, K. Ocular and visual effects of hard lens extended wear. 
Contact Lens Journal, 1987; 15(5): 8 
38. Holden, B. Changes in the cornea with extended wear. Contact Lens 
Journal, 1987; 15(6): 15 
